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Abstract 
Diabetes mellitus coexists at a greater frequency with hypertension, obesity, central obesity, dyslipedemia and 
proteinuria and that markedly increases the risk of atherosclerotic disease. A study was done for a period of four 
months in Sidama Zone, Southern Ethiopia to compare the prevalence of atherosclerotic risk factors between diabetic 
and non diabetic general population.  One hundred ninety nine diabetic cases were selected from two hospitals diabetic 
clinics and 195 non diabetics subjects were selected from urban and rural areas. The general prevalence of 
hypertension in the entire study population was 18.8%, with 26.1% in diabetics and 10.2% in non diabetics. 
Multivariate logistic regression showed that hypertension, central obesity, overweight and obesity, and ethnicity had 
strong association with possibility of diabetes mellitus. The reason for possible racial difference to cardiovascular risk 
factors and population awareness to these factors should be studied.  [Ethiop. J. Health Dev. 2010;24(2):145-147] 
 
Introduction  
The number of adults with diabetes in the world will rise 
from 135 million in 1995 to 300 million by the year 2025. 
The major part of this numerical increase will occur in 
developing countries, including Africa (1, 2). Diabetes 
coexists at greater frequency with dyslipidemia, 
hypertension, central obesity, and micro-albuminuria, 
which markedly increase the risk and accelerates the 
course of atherosclerotic diseases (3). 
 
There is scarcity of studies assessing diabetes and other 
cardiovascular risk factors in sub Saharan Africa 
including Ethiopia. A study done 16 years ago on 
Ethiopian immigrants to Israel showed that they tend to 
develop diabetes mellitus when exposed to civilized 
living style. As civilization spreads, cardiovascular 
diseases become increasing health burden that require 
skillful and  cost effective management (4). In the last 
two decades there has been  obvious change in lifestyle 
of urban people with significant population growth in 
Ethiopia. In 2007, a study conducted at the Black Lion 
Specialized Hospital in Ethiopia, showed that, 
cardiovascular diseases are the leading causes of 
mortality among diabetic patients (5). So it is important 
to assess our population cardiovascular risk factors 
including diabetes. 
 
In this study of clinical evaluation and blood glucose 
measurement, we will try to compare the prevalence of 
cardiovascular risk factors among diabetics and non 
diabetics in southern Ethiopia. 
 
Methods  
This is a cross-sectional comparative study conducted in 
Southern Ethiopia at Sidama Zone from October 2008 to 
February 2009. Diabetic cases were selected from 
Hawassa University Referral Hospital and Yirgalem 
Regional Hospital diabetic clinics. The non diabetics 
control group was selected from urban and rural Sidama 
Zone, South Ethiopia. 
 
The sample size was calculated using a formula for two 
population proportions with assumption of obesity in 
diabetics and non diabetics as 50% and 35% respectively, 
and taking 95% confidence interval and 90% power. The 
calculated total sample size was 222 of diabetic and non 
diabetics each. 
 
Data was collected using questionnaire. The 
questionnaire was divided into four parts to record socio 
demographic factors, specific cardiovascular risk factors, 
blood pressure and anthropometric data and blood 
glucose level. The questionnaire was pre-tested on 5% of 
sample size. Data was collected by nurses. Training was 
given ahead of time for data collectors on data collection 
method and ethical issues. Data was collected using 
standardized protocol. The blood sugar was measured by 
glucose oxidation test at each hospital and by digital 
glucometer at the community level due to logistic reason. 
 
Participants were categorized according to relative body 
weight status using WHO criteria (underweight: 
BMI<18.5 kg/m2; normal: BMI 18.5–24.9; overweight: 
BMI 25.0–29.9; obese BMI 30.0). Participants were 
considered centrally obese if waist-hip ratio (WHR) was 
0.95 or over for men and 0.85 or over for women. 
 
Obtained data were cleaned, coded, recoded and edited. 
The analysis was done using SPSS 15.0 statistical soft 
ware.  Chi square test and student t –test were used for 
statistical analysis. P-value below 0.05 considered as 
statistically significant. To measure association between 
variables in diabetics and non diabetics a multiple 
logistic regression was performed. 
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The research was conducted after getting ethical 
clearance from the College Institutional Review Board, 
the administrative body of the kebeles, woredas and 
Zonal Health Bureau. Consent form was prepared in both 
English and Amharic languages. Informed consent was 
obtained from all study participants after explaining the 
details about the study and its objective. 
 
Result  
Out of 444 sampled study subjects 395 participated 
making the response rate 88.9%. Out of total 395 subjects 
199 (50.4%) were diabetics and 196 (49.6%) were non 
diabetics with nearly equal representation.  Among the 
diabetics 152 (76.4%) had type 1 diabetes mellitus and 
47 (23.4%) had type 2 diabetes mellitus.  The mean age 
was a 36.08±14.72 year ranging from 12 to 80years old.  
Majority were out of Hawassa, 307 (77%); male, 265 
(67.1%); married, 236 (59.7%); protestant, 290 (73.4%); 
Sidamo by ethnicity, 255 (64.6%), and 266 (67.3%) had 
low level education. Barefoot is used for transportation in 
most days for 367 (92.9%) participants. 
Family history of hypertension and sudden death were 
found in 36 (9.1%) and 21 (5.3%) of subjects 
respectively. Mean body mass index was 21.79 
±4.15kg/m2 and mean waist to hip ratio was0.93±0.12. 
Two hundred sixty (65.8%) were centrally obese, 53 
(13.4%) were overweight and 11 (2.8%) were obese. 
 
Mean systolic blood pressure was 116.54±17.59mmHg 
and mean diastolic blood pressure was 
75.57±11.10mmHg. The prevalence of hypertension 
according to WHO definition (systolic blood pressure 
≥140mmHg and/or diastolic blood pressure ≥90mmHg or 
taking antihypertensive medication) was found to be 
18.8%. According to JNC-7 criteria, 177 (44.8%) had 
pre-hypertension and 73 (18.8%) had hypertension. 
 
Those variables which showed significant difference on 
binary logistic regression were inserted to multivariate 
regression model (see Table 1). 
 
Table 1:  Multivariate logistic regression analysis: predictors of diabetes mellitus when compared to non 
diabetic general population, Sidama Zone, Ethiopia, 2008 
DM Non DM  P value  
Variables No. (%) No. (%) 
Crude OR 
(95% CI) 
 Adjusted OR 
(95%CI)  
Hypertension Yes 52 (72.2) 20 (27.8) 3.113 (1.778-5.451) 4.87 (2.06-11.49) <0.001* 
 No 147 (45.5) 176 (54.5)    
Ethnicity Sidama 143 (56.1) 112 (43.9) 1.915 (1.26-2.912) 4.36 (2.04-9.34) <0.001* 
 Others 56 (40) 84 (60)    
Waist to hip ratio Central 
obesity 
152 (58.5) 108 (41.5) 1.889 (1.189-2.995) 3.96 (1.76-8.92) 0.001* 
 Normal 44 (42.7) 59 (57.3)    
Body mass index ≥25kg/m2 46 (71.9) 18 (28.1) 2.97 (1.65-5.34) 2.83 (1.11-7.26) 0.033* 
 <25kg/m2 153 (46.2) 178 (53.8)    
Family history of 
hypertension 
Yes 17 (47.2) 19 (52.8) 3.599 (1.729-7.491) 1.90 (0.72-5.03) 0.204 
 No 44 (19.9) 177 (80.1)    
Sex Male 152 (57.4) 113 (42.6) 2.38 (1.54-3.66) 1.58 (0.71-3.54) 0.261 
 Female 47 (36.2) 83 (63.8)    
Family history of 
Sudden death 
Yes 11 (52.4) 10 (47.6) 4.092 (1.645-
10.181) 
1.03 (0.27-3.89) 0.966 
 No 50 (21.2) 434 (78.8)    
‘DM’ means Diabetes Mellitus; ‘Fhx’ means family history 
*= P value below 0.05 considered statistically significant 
 
Discussion 
In this study, the majority of the participants were young 
with mean age of 36 years and only 9.1% were above the 
age of sixty, and this age profile is near to mean age of 
the study done in Iran (6). 
 
Even though the selection was random most of the 
volunteer participants were male, who were 
disproportionately represented by diabetes. However, in 
most studies women were either equally or highly 
affected by diabetes (7). The reason for highly 
represented diabetes by males in this study could be due 
to the living status of male population in the region, who 
could have access for high calorie diet and sedentary 
work environment or it could be due to high health 
seeking behavior and access of health service. 
 
Type 1 diabetes mellitus constituted 76.4% of diabetics, 
which may not be representative of the general 
population. This could be due to younger volunteer 
participants or type 1 diabetic patient’s public institutions 
preference to get low cost insulin. The other possibility is 
mislabelling of type of diabetes. 
 
Among all participants, 18.8% were hypertensive, which 
was 23.1% among diabetics and 10.2% in non diabetics 
with statistically significant difference between the two 
groups. The association of hypertension and diabetes 
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mellitus were seen in many studies particularly with type 
2 diabetes mellitus (8- 10). 
 
Central obesity and obesity were highly associated with 
diabetic participants. Central obesity was found 
significantly higher in female than male irrespective of 
having diabetes mellitus, but obesity had no significant 
difference among both sexes. Abdominal obesity had a 
graded relationship with diabetes mellitus in both male 
and females (9). In many studies not only central obesity, 
but also obesity and higher body mass index were 
observed among females (10). 
 
Sidama ethnicity had significant association with 
diabetes. This difference could be due to the largely 
represented Sidama population or due to different 
lifestyles which predispose for diabetes. Ethnic and racial 
differences with prevalence of diabetes were seen in 
some studies (11). 
 
Studies done on Ethiopian general population to 
determine cardiovascular risk factors found that 
hypertension is common particularly in urban areas like 
Addis Ababa the prevalence being as high as 31.5% in 
males and 28.9% among females (12). The associated 
risk factors for cardiovascular disease are drinking 
alcohol, smoking cigarette and ‘khat’ chewing. 
 
In conclusion, Hypertension, central obesity, overweight, 
obesity and ethnicity were found to be significantly 
associated with risk of having diabetes. The possible 
association of being male single and married, having 
family history of hypertension and family history of 
sudden death with diabetes were also observed. The 
comparison of prevalence of hypertension, obesity and 
central obesity in diabetics and non diabetics in this study 
was similar to many studies. 
 
As per the study findings, we recommend that further 
study should be done to identify reasons for possible 
racial difference and population awareness for various 
cardiovascular risk factors. 
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